The metrical structure of the linear state space of a quantized nonlinear field cannot be given a priori. Rather it is determined by the dynamics of the field itself. For the evaluation of state norms and scalarproducts this metric must be known. In functional quantum theory the metrical structure is expressed by the metric tensor © (j) in functional space. Equivalent to the knowledge of &(j) is the knowledge of the set of dual state functionals {] a))} together with the corresponding original state functionals a))}. In preceding papers attempts were made to calculate &(j). In this paper an approach is made to determine the dual state functionals directly. Equations are derived which have to be satisfied by the dual functionals. The method works in those state sectors which are characterized by real (monopole) particles or monopole ghosts, while it does not work for multipole ghost states. Norm calculations are performed for local monopole fermion states and local monopole boson states of the lepton-quark model derived in a preceding paper.
The mathematical and physical structures of quantum theory are based on the concept of linear spaces which are equipped with suitable inner products, i.e. scalar products of the corresponding state vectors. Due to the necessity of a probabilistic interpretation and for the evaluation of numerical results with respect to explicit state representations, the scalar products play a fundamental role in quantum theory. However, due to the lack of suitable explicit state representations beyond the free particle states, in relativistic quantum field theory an attempt was made in the past decades to obtain general and numerical information about quantum observables without the use of scalarproducts with respect to explicit state representations, i.e. to obtain representation-free results. The recent developments of relativistic quantum field theory show that such a program cannot be performed consistently. This stems essentially from two reasons: i) the occurrence of indefinite metric;
ii) the occurrence of bound states. Nevertheless it remains the fact that a representation-free calculation of the ^-matrix for composite particles is not possible. Concerning i), the indefinite metric is used for an invariant formulation of gauge theories or for the regularization of renormalizable and nonrenormalizable quantum field theories. In both cases explicit representations of the state spaces are needed in order to separate the physical parts from the unphysical parts of the state space and to maintain the probabilistic interpretation. In addition, indefinite metric appears at unforeseen occasions. For instance the Bethe-Salpeter bound state norms are partly negative definite, cf. Nakanishi [2] , which destroys the selfconsistency of the norm derivation for these states.
We first discuss ii). If bound states occur in
Summarizing we may conclude that in spite of the success of representation-free techniques in relativistic quantum field theory for a complete description of relativistic quantized nonlinear fields explicit state representations must be constructed. [5] could deduce the explicit form of the metrical fundamental tensor in functional space. But due to the one-time formalism and the additional restrictions their method is not applicable to the relativistic problem treated here. The necessary generalization to a many-time formalism and a complete formulation of the concept of functional quantum theory, written in components, were first given by Stumpf [7] and subsequently formulated in functional space, cf. [3] . By applying and developing the Green function formalism and Bethe-Salpeter amplitude normalization Nishijima [8] tried to avoid the contra variant state components completely. But as has already been pointed out, due to the results of Nakanishi, the normalization of Bethe-Salpeter amplitudes is inconsistent for positive metric field theories and cannot be performed for indefinite metric theories. In addition, even if this procedure is consistent, it is not sufficient for the needs of functional quantum theory, since the normalization and the scalarproducts of complete state functionals and not only of parts of them are required. Hence a more thorough analysis of the problem must be given. In [4] an approach was made to calculate the metrical fundamental tensor ©(?') for the field under consideration. In this paper we attempt to calculate the dual functionals <©(/, a) | directly. For this approach the distinction between symmetric and unsymmetric representations of selfadjoint operators is essential. This distinction was first fully recognized by Maison and Stumpf [9] for the case of a one-time description of the anharmonic oscillator by means of state functionals, resp. generating functions, where a proof of the convergence for the symmetric N.T.D.-procedure was given. We shall show that by taking into account this distinction a complete determination of the co-as well as of the contravariant components is possible, provided that we work with selfadjoint operators. The selfadjointness of the corresponding operators in a relativistic quantum field theory with indefinite metric cannot be assumed a priori. Rather it has to be investigated in each particle sector of the general state space which is separated from the other sectors by a superselection rule. It is then a hypothesis of nonlinear spinorfield quantum theory with radical unification and confinement, that the indefinite metric occurs in a dangerous way only in the elementary unobservable one-particle local fermion sector, while the bound states of these local confined fermions which are observable states show a completely regular behavior. The investigation of this behavior can be done bv the studv of the Obviously this is the analogous procedure which led to the derivation of (1.13). From this we conclude that the corresponding «^-functions must be the lefthand solutions of (1.20). This can be expressed in a compact version by the use of state functionals. When doing so, it must be emphasized that the orthonormalized basis of the state functionals in the functional space £) is only a mathematical tool and has nothing to do with the nonorthogonality of the basis in . This difference of the properties of the base vectors in Jf resp. § is reflected by the fact that the physical scalarproduct in § has to be defined with respect to ©(?'), but it does not play a role for the derivation of dynamical equations, as there the dual base sets are used w'hich are always orthonormalized.
Calculation of Dual Functional States
According to [3] the functional equation for the nonlinear spinorfield y--state functional reads 
We now multiply ( 
Local Fermion State Normalization
To demonstrate the method for the calculation of dual functional states Ave consider local fermion and local boson states which occur as basic constituents of the quantum states of a nonlinear spinorfield as a lepton-hadron model with quark confinement developed by Stumpf [13] . In this section w and by applying the projection into the lepton resp. the quark sector, cf.
[13], we get from (2.1) ave vector k, this system is said to describe a dipole ghost. Hence the calculation method for the dual functional which rests on selfadjoint operators cannot be applied to the case of a dipole ghost, resp. a fortiori not to the case of multipole ghost fields. If such situations occur we must return to the calculation of G) (j). It should, however, be emphasized that monopole ghosts are within the scope of the calculation method for | <2 (?')>, as in this case II remains selfadjoint and only the norm becomes negative. The simplest example is the Gupta-Bleuler formalism, but of course in a composite particle theory we are mainly interested in the norm calculation of extended composite particles. where g™' is the metrical fundamental tensor in the space of boson states for the representation x and / (po) can be chosen in order to obtain the conventional boson normalization.
